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(54) Title: FLUIDS FOR TRACTION DRIVE 
^ (54)l6W©««i: h7^t/a VK^-rz^fflSiEtt: 

00 (57) Abstract: A fluid for automotive traction drives which comprises (A) a hydrocarbon compound having two bridged rings se- 
^ lected among a bicyclo[2.2.1]heptane ring, bicyclo[3.2.1]octane ring, bicyclo[3.3.0]octane ring, and bicyclo[2.2.2.]octane ring and 
^ (B) a hydrocarbon compound having a quaternary carbon and/or ring structure and having a dynamic viscosity at 40°C of 10 mm% 
^ or lower, and which has a viscosity at -40°C of 40,000 mPa-s or lower and a flash point of 1 40°C or higher. It has a high coeflFicient of 
O traction at high temperatures and an extremely low viscosity at low temperatures. Also provided is a fluid for traction drives which 
^ contains a speaTic bic3'clo[2.2.1]heplane derivative having a total carbon number of 14 io 1 7 and a viscosity index of 0 or higher, 
^ has improved viscosity-temperature characteristics, and combines low viscosity and improved low-tcmpcraturc flowability. 
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(B) mmmmRrj/x\tmmm.^h-:>\^^A Q°c(Dm'^^m 

^MOrnm^ / s JetT<Z)^fl:7K5^'fb^t)^-^^. ;ei^oM^-4 0°C 
l^*5tt§*,fe£g;6S 4 P a • s iiiTT'. 1 4 0 °Cii^±coi^M 
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(7) #i4 ^ |p] ± g ^ ti T V N fc o 

*^?^#b;i^J^^Hff|gP^ bfc t"'v-^ p [2. 2. 1] -^^^i^^^kTK* 

jL^tl 5 - 6 3 5 1 9 ^<r\m -^^h L/C, *,^«}f 0 ^J. 

CUT) J; 9 ?:t*i^aTT. UWiMmCYT(D%m±.m^-^i: 
^ ^ »^ ^ii#t-f 6 r i ^ S 6^ f 5 ^ CO T 5 o 

■r^cfi^-ib. ^^P>^co^-^PJfS. (A) t'-v-^P [2. 2. 1] 
■f^y^, \f 1/^X2 [3. 2. 1] ^^^yU. f'v-^n [3. 3. 
0] ^ ^^^&l>'t~'i/^ p [2. 2. 2] ^ ^/^©'^ 

^fz.^m^2m^£^-r^m\Lii^mit^mt. (b) izgm;^m^-ov3<: 

fi««5t&t)0£^4 0 1 0 mm 2 / s iiiT<^)^^b7K 
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5THE-^^ (1) Xf* (2) 



T^«$tL6t'v^i5'D [2. 2. 1] --7°i5'>'^^fls^/>7:c< tt>5W 

(A) fife^^iLT. (A) t^t/^n [2. 2. 1] --7°^ 

t^'^^'D [3. 2. 1] :t^^ym. fv-^-P [3. 3. 0) 

^ ymRxi\::^yi^ ^ [2. 2. 2] yjJi(?)4'/5^ b^f^ti/c 





• • • (2) 
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[2. 2. 1] ^Zf^ymt^!^. [3. 2. 1 ] :t ^ ^ > 

mit^^. t'v-iJ'n [3. 3. 0] ^ ymit^m. t^^v-i^P [2. 

2. 2] ^ V^^t:#t)'Z)q3^. t5ii'f^5^^^/^< ^ 'b-ffi©^^^- 

f}^x^^. h'iyi^u [2. 2. ij ^^mit^mtoumw-o^Tiimit 
-ffif^h-m^ (XI) 



(Sff". R 1 2 SU^R 1 3 tt. ^i^-?:i^3fi^z:^^J^mfc l ~ 3 (DT 
/i^K, R 1 4 

(75^1^. r (*0 X« 1 T'feSo ) 

^^LTV^TtJ J:V^::d-V7^' LTfi. f^Jx.{i\ t-'v-i^P [2. 2. 
P [2. 2. n --^7" h - 2 -::ii>-^(7)T/l''ir^y^gJ^ t^^v-^ D [ 
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2. 2. 1 ] --^T" f - 2 -^i/ ; ^ ^ ^>-gm, y xVM^^fcS 

VM*^ y :7°n t° y X f^v^i^ n [2. 2. 1] ^rf V - 2 

^(DT ji'^ V y'ym.t^if-y^ ^ [2. 2. 1 ] -^:/ h - 2 ; t- 

-/^g^^fc-5V^^±^ y 7"n-<ri/l.g|^lf^i/i5' cr [2. 2. 1] --T^iJ' 

^-^COT/W^::^/!--©^ t-' v-^ P [2. 2. 1 ] 7° ^ ; ^ ^ W ^ g 

i^, y x-^g^fe^v^^i^ y:/D t° y T^'^-Si^ t'v-^ p [2.2. 
1] ^T'iJ' i/#c7)T/^^ y y=VgJ^ t'v'iJ^ n [2. 2. 1] 
;t-^/^p [3. 2. 1 ] x> ; VMS-f y:/n'< 

^/i-gi^t-'v^p [3. 2. 1] ;d-^x:/^<^r/^^-/^gi^t^'v^ 

o [3. 2. 1] :t^7'y ; T^^I^^^gl^, ^ ^ y x ^gt^ & S Vn 

^y7"nt°yx>g^t-~C/^n [3. 2. 1] ;:^^x>'^(Z)T/^=^^y 

x>^B^ t^'v^:^ p [3. 2. 1 ] ;^^7"i^ ; t'^/^ei^fcs V>(i^ y 

:/n^;^7^gJ^h'v'^ p [3. 2. 1] ^ >'#(7)T/^<>-^/^gi^ 
t-v^n C3. 2. 1] ;<^^^V;7^ ^ l-^^g^, ^f- y x Vgi^fe 
5VN(i^ yyp t°y 7='yg^l:-~v-^ P [3. 2. l] ^ '^^(Dr. 
/V^ y x'^/fii^t'v/i^ P [3. 2. 1] ::ri5^^^; t'v'^' p [ 3 . 3 . 
0 ] :t^y-y ; 5 V^(* ^ y 7°p ^^/Vgi^ f^v/ p [ 3 . 

3. 0] ;r:7 7^>'#(7)T/V<ir=^yV«^t'v'^ P [3. 3. 0] :^^7^ 

^ ; ^ ^ v^i^Ei^, ^f- y y=':/gi^fe5 v^}^^ y 7°p t" y -T^'^/gi^tf 

v-^P C3. 3. 0] T^^(75T/V^ y 7="^Mi^t^^v^^ P [3. 
3. 0] ;^i5' r ; iif y :7°p^::^/i'gi^t--^i? p 

[3. 3. 0] ^ ym<DT ^i^^=-/l^mt^^i^^ ^ C3. 3. 0] 

^ y ; p« ^ i/:/fil^, y v^^i^ y y^p t° y 7=^^ 

ai^t'v^^p [3. 3. 0] ymoT/i^^v f^m^^^'y^ ^ 

[3. 3. 0];^^'i?'y;t'v'^P [2. 2. 2]:^^T>';t''::^/l- 

gmfc5v^^i>r yT^p^^^/vg^t-'v-^ p C2. 2. 2] :^i5'T-y^ 
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(7)T/l^^^/Vgife t'"i/i5' P [2. 2. 2] :t ^ y ; U y^^, 

y 7='>^M^^foSv^^4^ yy^n fy ^-^-gl^t^'o/^ n [2. 2. 2 

1 7" ^^-©T/v^ y T=Vg|^l^"v-i5' P [2. 2. 2] 
t':^/^gi^foS V^^i^ y:/n^-/vgi^lf i^i^ n [2. 2. 2] 

^ ^^^hTJT/V^::^/!^©*^ t^^V^ P [2. 2. 2] ;r ^ ^ ; 7« ^ U 

y x>'fi^&6 v^«^ y::/n t" y x^EJ^t'v-:;^ p [2. 

2. 2] :/^(^T/^=^ y t'v^iJ' P [2. 2. 2] 

^^^^X^-h. mn&-^^ (XI) Vm^n^i:'i^^ t2 [2. 2. 1 ] 

U7^'>'^LT(i. -^J^tf. t^^i/^P [2. 2. 13 -^:/b-2-^ 
y ; 2.-:^^\^V^'y^xi [2. 2. 1] ^ y ; 2.- 

^ XI [2. 2. 1] ^7"h-2-^>'; 2 -^^W^-- 3 -p<^/Vt' 
v^i:^P [2. 2. 1]^:7°^^;2, S-v^p^^^/Vt^^-y^P [2. 2. 

^-f Y - 2 - ^y \ 2 - ^ =^ ^ V - 1 - :^ =}■ ^ XI [2. 2. 
1] ^^^5^:/; 2, 7 -v=^ ^yl' fVi5' P [2. 2. 1] ^7° h - 2 
-m^; 2-^^l^^/-5-^f-/Wt~^V^P C2. 2. 1] ^-^^^ y 
; 2 , 5 - ^/Hf v'iJ' P [ 2 . 2 . 1 ] h - 2 - en ; 2 - 

7^ ^ l^:^- 6 - p« ^yVf-^iJ' P C2. 2. l]^7"^:/;2, 
7« f-yi- t'Vi^ p [2. 2. 1] ^yh-2-^>-; 2-:^=^yy-\ 
- :^ ^ }V \f -y^ n [2. 2. 1] ^-if ^ y \ 1, 2 - v= ^ ^ /L' i/ 
P [2. 2. 1] ^7'K-2-^:>^; 2 - p< ^ ^y- 4 ^yl^t'^y 
^P C2. 2. l]^y^i5'V;2, 4-v?^^7Vt~'v-i^P [2. 2. 
13 --^7°h-2-:ii:/; 2-p<^U^-3, 7 - ^ ^/l' iJ' P [ 

2 . 2 . 1 ] ^T'iS? y \ 2, 3, 7-hy^ ^/Vfc'v'^' P C 2 . 2 . 
1] ^7°h-2-iii^; 2-^^lx>'-3, 6 - v?^ ^/l^ t'i^iJ^ P [ 
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2. 2. 1] ^■f9:y', 2-^^l/>'-3, 3-v'^^/Vt'^v'i5^n [ 
2. 2. i3^:/^:/;2, 3, e-hyT^^/^t^'v-i^n [2. 2. 

1] --7°h-2-^^; 2-^^l/>^-3-^^7Hi"v^^P [2. 2. 
1] ^T'iJ?^'; 2 ^/l^- 3 -:n^/vt'i/i^ D [2. 2. 1] 

m.iti^^^/^T /I- ^ ^ i^, ~m.it=^^/^r /I- 5 - A^^o;t1lT/l- 
^ Lxo. 1 ~ 1 0 0 mm%. 0^ L< « 1 ~ 2 0 mm%(Dm 

^ly, ^m^^^y, #8:^^^^, ^my-ry^, ^mf^vm(Dm 

X^;^7 y y^(7)a^^J^<b7l<^. 7^ h 7 t K U :7 ^ 

l/^(D:r.^y-;Vit'k%. it -fb >^ ^ , ^ P /l^^ :/ # O ^Mn y 
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# 5 r i T # S o 
, -^i^- 70~ioo'C, 0^L<fi-3o~6 ox:(D^mxh 

5 ~ 1 0 ^rsi-cfoSo 

iiifc^ir LTif vm(j:>mw-m^^^ LT^^ J:v^o ±IE<^«*IKo^£ 

1 ~ 1 0 0 Sl:%. t L< 1 ~ 2 0 fil:%O^Br*fcSo 

n^v^^y, ^m^^-^-y. ^m-t^^-y, ^m/i-y, ^mf:^> 
-^^^'y, y ^ym(Dmn^mitAm^j:t'^mif^::.ti)'ix^^o 

Rmumt LX\t. ii^ 1 0 0 ~ 3 0 O'C. L< « 2 0 0-3 

0 ot-efc «9 . SJ^?ff;0{-ov^r^i, ^ff^^b 2 o mp a • g, ^ 
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L< li'^J±i)>h 1 0 MP a • GOtSfflTfir o ^ t^^X^ TK^ffi-C 
V^9<}r. 0. 5~9MPa-G,$f*L<}il~8MPa-G-efo5o 

ii^. 4 Ot:(^*3tt5®J*fi«;&5 1 0 ~ 2 5 mm 2 / s . ligJi^^S 

6 0 ^IW-^.^^- 4 0°CJ^T. 2 O^Cf-^bMtS^^;^^ 0 . 93 g 

/cm3 igX±. 1 4 Ot;J|i;^±^t/ 1 4 0°C}^4bMt5 h 

0 6 3 Sl±Xh^o 

^mm(Dm-'^m{z.io\^^xit. (b) ^'^^(DmmtLx. mm^m 
Rrj/xnmmm^ t^um 4 o°c<Dm^^i)^ i o mm 2 / s kat 

ofg*iiS^<b7K*fb^t);^^^fflv^ ^ti^o (B) 4 0 °cS!jfi 

*;3SiOmm2 / s ^rS ^ 6 O . ffi:?a3^fi^#tt J-ffitL 5 h ^ 

^(7^ 4 0 °C<Z)»)fi*{*. $f ^ L < 9 mm^ /sJ[^;T^ J;^$?^L 
<lt8. 5mm^ / s J^;l T 5 o TPS (-o V^ T f4 # ^IJ PS V^ 
ji^2mm2 / s J^J^±-T? 5 o 
^mmi^iSi^^X}^. rcD (B) |5g^(^fg:4*^J^fb7K*fli^tl^ bX. 
TBcD (a) ~ (h) jc:^i-t)<^^«^*L<;Bv^5::.i:;^^i:#5o 

(a) mitAmit^m 

(a) l^-fbTk^-ffc^i^f*, ^>i^^ < i ^> 2 0(7)g e m-i;'p(^/V 
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6, 8, 8 7« ^/Vy V. 2, 4, 4, 6, 6, 8, 8-^ 

y ^/V-y -^V, 2, 4, 4, 6, 8, 8, 10, 10-/-^^^ 

71^ > ^ ^ * tf § ^ t ^> T t S o ^ b (i-S ^ Tffi 

(b ) ^jt^TkSMb^it^ : 

(b) j^^b7K«fb#t»fi^ (I) &t>VXtt-il^5C (II 

) 



m^U^'nli, ^tb^'iX 0 ~ 3 cDMiC-efc 19 . /i^o m + n 0 ~ 4 « S 

icTfcSo ) 

1 3~i 6(Dmit7Kmit^mxh^Do r(7)-j3^i^C ( 
I) (II) CijoV^-C. R2 25.-(/R3 T^^ixSj^m^ 1 ~ 3 

tVi'S;^^^^tf btbSo 




(1) 




(U) 
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n^^'y)V^ ^^/Pv-^ o^dr v-yV^f ^/Ix) 'y^X2^i^-^y^ \- 

u^i^^yjV- 1 - xi ;V y ^ h ij i-^j-jV^y-y 

^ xi^^^y)V^V:x.^)V'y'y^ u^^l^jVti ^^^If -5 ^ t t 

^fc. its-is^ (II) -e«$ixS{k^t/^ tr 
}fy:L=.;v^ ^y^y;vY;v::^y, y 3:. =^ h V ^ y . h D ;^ 

(c ) J^{b7K«^b^«^ : 

^co (c) mit:^mit^'^n. (III ) RU/Xi-i-^^ ( 

IV) 




+ b 1 ~ 4 cQS^-efeSo ) 
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III ) Rrj (IV) t'jav^T. T-;T^$tv5^m^ 1 ~ 7C0TyV^ 

/i-Stt. Umm. 5j^ii^fCcDV>Tttt:'*>oT^ J; < . ^ (T) i; 5 t <7) ^ 

±t2-fe5t (III ) T^^HS/^^bTk^fb^i^ir LTfi. f?ij;t« l , 
(1, b y^^^v^^iy^^) xy^x^^^'^^y, V'fiyjv^y 

^fc. ±BE-«xx^ (IV) -e^^ii^/^^b/X^^b-a-t)^ LTi*. 
y ^ ^ a r t -c # 5 o 

(d) ^^tzK^^b^il^ : 

(d) mi\:ii^mit^m\t. (v) :at>vx(s-is^ (vi 

) 




... (V) 
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(R\-{OlO}-(R^)d 



- (VI) 



J]^m^^L. cRUdlt. ^H^'tLO ~ 3 "9 V ^^-Dc + d 

(D^mr^h^o ) Tm^^n^mmmi 2~i 6(Dmit7kmi\: 
-g^^-efc^o ±fB-^l^st (V) Rt/ (VI) {cjov^T. R« RUR' -e 

±fB-^^ (V) -x^m^ti^^itTi^mit^^tLxit. mf^\tA y 

^fc. ±IE-)^^ (VI) -C«$tiS^^b7K^{b^t)t L-C{i. ^J^ 

:7 ^ u y ^ ^ # tf ^ ^ t -e ^ 5 o 

( e ) : 
rcO (e) ^jb7Km^b^i|^«. -)^^ (VII ) 



(CH3)e 



(CH3)f 
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±m-^^ (VII ) x^m^ti^mit:^mit^'^tLXit. f^jxffv? 

( f ) : 

(f) ^it^^mit^mn. (vm) ^i>vxf*-)^sc ( 

IX) 



±t^-m^ (VIII) ^HS'fb^ti t txfi. i^yx.« (T^f'/i-i/ 

^ n ---dr ~>yi^) ^ ^ yi^ t^^ ^ p [2. 2. l] ^'^■^y, ^; u ^ 
^ f\y :^ ^ )\^ \f C2. 2. 1]^^^^, (p<5^;i-i/i5'D^ 

^Jrv-Z^) t'v'i^'D [2. 2. 1] (t^pt f-yl'iy^ P -^dr 




(VID) 




(K) 
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/V) f'v^^c/ [2. 2. 1] ^^^l^, X2^-^ly;V) / 

^jVYI'y-y -a [2 . 2 . 1 ] ^-f ^ }^ ^ ^ :l t t^-^' ^ ^ , 

-^^ (IX) T^$ti5;K<k**4t:^^<!r L-c«. mx.\t ( 

;^ ^/V:7 rc ^/l^) i/^^7Vt*^/^P [2. 2. 1] ^y^J^:/, 7 ^ 

;l-v^7^ f^/m'v^^ P [2. 2. 1 ] -^7°^ t^^^lf S ^ i ;eii^-e# 

So 

(g) mta^mit^i^ 

^(D (g) ^^bTK^^b^^jfi, -Wt^ (X) 



X^-i^^i^ P-O-^ LTV^T ^5 J:i/^^^fC6 ~ 1 3 (^T/l^^^r/U- 

S^^f^L. i X0 j fi. ^tb€ix0~3 roSil^Tfe V) . ^^o i + j 

1 ~ 4 (Z)#m-CfoSo ) 

X) {ifc^V^Ts R 1 1 T'/1^ $n5TyV^/^57'-llJi^I>VX}iV^ p^^/ 




- (X) 
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±12-^^^ (X) -e^ $;fL5^^b7K*fk#ti t LT tt. 
(1, 5 - v^^ ^/^^^i//^) If'v'^P [2. 2. 1] --y^^-, 2 
^/l- t'v-i^ P [2. 2. l]---^"^^. 2 --^^v'/Hf v'^ P 
[2. 2. 1] ^-f^l^. ir^ ^)\^ - 2 , ?> - ^ =f- jV'd'y ^ n [2. 

p [2. 2. 1] ^T'iJ':/. {J=-f^) :^ =^ ;v \f i/ n [2. 2. 1 

( h ) mtit^mit^m ■. 

So 

tvx. mm (a) ~ (h) (DmitAmit^m(D\^-irti^^--^^^^^ 
^^sffli! (B) m'^mm^^t^hoxh^^x . -4 ot:icjoits3^i* 

;iS4 ::^mP a • s JiilT-C% ikM.-^^ 1 4 OX:]^±Xh^c - 4 0 

'^i^imW^nir. *^0JcD g6t):^SJi■ti:lbtl/^v^„ - 4 0 °C(c:jott5i«f 
tLV^3te^(*3. 5^mPa • sSXTXh^. #(;:3:5mPa • s 

s &s±Xh^o ^fc. 1 4 0"C^mXi-i^\A(^^^m'^h^ . 

0* Ul/^^lj^C^fS 1 4 5t:J!^;l±-e& «9 1 5 OX:^J.±i!}mt. L\/\ 
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B) jJfe^a-W-a W^f* 1-50 0^ L< « 2 ~4 0 Mg%. $ 

^mm(Dm-mM(D Yy^iy^y Yy ^ y^mmW\-i. UmmWi 1 4 
~i ')^^&.mm^0U±.x^h^m^-^^ (1) Xtt (2) 

$nSt*v'^P[2. 2. 1 ] V^^f*:?r-^^f6 ^j-^^T'&S, 

i^.j^*ic(i 1 4 ~ 1 7 T-fc (9 . 13 mr-efes t . ^\!k^.f)^\&< . 

p [2. 2. 1] 1 ^VH^, (2) T- 

S^tiS t'v-i^ p [ 2 . 2. 1 ] --r/iJ' ^-m^flc^ft^i^ 2 t v^ 5 ^ 

^/L-S, -r y:/^/^S, s e c -yi-Zl^m, t e r t 
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t'v^^P [2. 2. 1] ^^9 1^. iy^xi^^-y;V-^y;^^;V\f^y'^ 
n [2. 2. 1] ---Z/^V, 7^ ^/l^v-^ n-^^ri/yi.- h-'i/^ n [2. 
2. 1] ^y^^:/. v^pt ^/Vv^iJ' Cf v-/^- t^v^^ p [2. 2. 1 
] 5^7l-v'i5' n--.^e//^- v?p< ^/Ut'^>^ n [2. 2. 

1] ^^"i^?^', ^^/L' n V/l-- v^^ P [2. 2. l] ^7° 
^J?^^ mf-yVVi^ ^/l^t- n [2. 2. 1] ---7° 

^i^, n^-^iy;v- n [2. 2. 1] 

^ 7 ~ 1 0 (7)T/^^/^S^.^^ L. {:i . 2, 4, 

3, 3 - v^p« ^/i^y^'^/i^^, 2, 2, 

fb-a^tl 2 (7)^?^ LV^ ^^.cT) t LT. 2, 3->^;^f-/l--2 - (2, 4, 

4 - h y ^ 5^ /v^ :y^7V) \fi/'^x2 [2. 2. 1] 2- ^ 

=^7X^-2- (2, 4, 4 - h y 7< ^/l^^^/^/V) t'i/iJ'ci [2. 2. 
1] ^7°^^^. 2-^5^ /V - 2- (2, 2, 4, 4, -T^h^P^^/^ 
tfi/i^'n [2. 2. 1] ^^^5?:/, ;^ ^/l^v-i^ n^:/^/V 
^ ^yH^-.^y^ p [2. 2. 1] ^7°^?^/, v^iJ' P^i^^/l' 

p( ^/m'v'^ n [ 2 . 2. 1 ] -^7°^ yjfc ^^^If S r ^5 
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:7^>'iLT. fv'i;' P [2. 2.. 1] -s:^ h - 2 

yf'y^n [2. 2. 1] ^7"h-2-^;/, ^ U }f i/ ^ n [2. 

2. 1] --T/^^' ^^^tf 5 ^;?i5X'^ So ±fa(7)Jg;fsf(7)^sm 

■^y, h/l^m:/, o_drC^l/y^ m-^iXW:/, p-^W:/, 

Vif V, ^rLp<>', v-j^V, sec - y'^^/V-^ ✓'-^ t e r t 

4 y 1 0 onmUKMLX 0 . 1 ~ 1 0 OKftlfPO^IlT'fcSo 

-^^{z 2 0 o^curxh^o L< tt. ^tt<b^iJflx.sfc*}c 1 0 
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^ 0 . 5 ~ 1 0 BtPBllffeSc 

S±t2T/^^/><btl 10 0 ®fl:^(^>^ LT 0 . 1 ~ 1 0 0 KfilFBCOtS 

la T 5 o 

SJ^;;Mg}^oI/^-r fi. as s o ~ 3 o o °c©tsffl-Trfe6o 5 o °cj: ^) 

f^n^cSV^^a^ 1 0 0 - 2 8 0 "C^f^ll^m-* 

Si^;^i±;^t^■o^^T}i. iiSSI±~ 2 0 mp a • Gco^fflTfr 9 ^ i 

So n±\^<\^. Sff - 1 OMP a • G(Z)^|ffl-efcSo SJi^B^ 

a s 1 ~ 1 0 B# FbI -c fc s o 

i$>:(c:. \'c^m2\z.-^\^x\t. ^ 1 flSfe5 VMJ 2 HlBJ^ LT 

< t ^) 1 jiw-rsi^^m 7-10 <7;5>ii!j^^:^i^7 y h^^^muk 

Tk^-fb t-r#e>tbSo foSVMi. p«^yvS;i^a;'c2iiej^L-r^ J:v^ 

V^fi 2^0 gJ^LTV^T ^>^V^Tf^:^ 1^:7 >'(D u Y u ^ 
20 
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V ^ ^ — ii# 2 0 0 ~ 4 0 0 °C, ^f^L<« 2 5 0 ~ 

3 5 0°C-e, g|±T' 1 ~3 0 B$P^^f£:$-1i:tbf^av\ 

350 °C. ^T*U<«100~300 'CT . i ff-T:- 0 . 5 2 0 

'if^-<t:.r ;i^^/i^itixmtw\mxhho 

J: 5 (cLTS^ig^tLfc-^S: (1) X« (2) 
[2. 2. 1] V^^flsfS, iti^gfC j; «9(dl(7) h^iJ^^/a 

i: ^3 5 L < 3 0 ®M%JeA±(Z) t-^i/^' n [2. 2. 1] 
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^^-r^mUti. mh Vy ^ 3 Vy ^ ^^M^ 

J^fefCo ::(^RMf*tt^fflS U J - 2^ffitt±Jf-eT^§ Tjb^ 19 . ¥1^ 
JSil6. 8 m/ s , 1 . 2 3 G P a T o iTco, 

fcoi:«. ^^y^j^M-'^-xtiiim-^^z.t^z.^^, 'm^^Aox: 
m^m 1 

K561g RXfiy 1^ ^ 1^ iy ^ y 3 5 2 g (2. 67 

^/l') ^A;JX, 1 7 0 °CT? 3 BtPHmfC^-fr/Co J^iPm, 

/\^mm OWMyr^y'^^:^/^ (m m Tm- 3 o o tj ) 1 8 g ^ 

A^, tK^BEO. 9 M Pa. SfC??M.it 1 5 0 °CT 4 H^rBlTR^fL^tro 

fco '^n^ik, mm^mwiL, mm^mBM^-r^^ t\^xv , 105 

X:/ 2 6 7 0 P a ^^9- 5 6 5 g ^#f'o -^^^^^^ h/I^, iS-U^^^M 
22 
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-3 -T^^/m^v^^ n [2. 2. 1} -^^^ y-ch^ tm-^Ltco 

it^Wl^, 7-T/^^i-20g (nmit^ m) M FN 6 1 2 NJ ) ^ 

Atb, Rft^um 2 8 5X:, mm^mmm (wh s v) i . i h r -^t 

I^7KSJ^;^tTV\ 2 - ;^ ^ 1/^- 3 - p« ^/l- P [2. 2. 1] 

3 -iy ?^ u [2. 2. 1] --yb-2 

§ 2 - t Kn :3f >:x7{ 3 - 7« f" t^^ ^ c [ 2 . 

2. 1 ] -^y^ >(50jlft7kSJc:^^J5g^ 4 9 0 g 

1 y h/^2gop7 7^=i(cH*ft:iB*v^^^/^^-x/v^fl^ 1 0 

L7fe;5'^?3, 5 B#rfl^Z:l:{l::KJ^?^ff ofCo ^(DR)tU^m^%N a OH 

fflr.5//r7l./^^ y '^7±^i4^ (B#{k^ (t*) Tn - 1 1 3 J ) 

15g&AP^, Tk^^b^frofc (7k*l±3MPa, 5 0°C, 

i:b^^!j 2 

J ) 4g. v'ar^i':/iy'y =i-yv^y ^^/v^-T^nog&t>*a-p{ 

=f-/u^i^u:y 2 0 0 g ^ AtL, 1 0 5 °C(:i;!]nfi L. 4 mmm 
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mmm 1 

h2028j) ly^y hyK7)!tt^^®^fToT, 2 3 S'C^ 2 5 

=^^;V}fy:^=^;v (ifB^^b^ M rf--i^ai;^ 6 0 0 j , »S 
=^^;\^\fy:x.=^/v (gfPi^fb^ (1*) M rf--i.3^;^ 6 0 0 J , »ft 

3 ) 1 2 0 0 g t7^mm=^y^7^/^-( y^±mm {^mt^ m 

)^rN-ii3j) 30g<^2y5/ Y;v.ir~ h u-:/{^Ati, 

*/±2MPa, SfSfiS 2 0 0t:T4 B#rB^7K*^t^fTofCo Sl^^i^T 
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1 2 0 0 g (rjftf$4) ^|#fCo r n-.^r-y/L'^, -^W 
-To 

h/l^n^^ (^W-fk^ $^ FN e o S K::^^/H 3 0 0 

J , ruft:5) ^, ^Wa;55^»fEf^4' 1 0 J: 9 }^i:bfif^J 1 

^^/v'/l^ {UWiWL^ {W) % TN e o S K:2^^/H 3 0 0 

J , ^)fcft:5) 1 2 0 0 g ^TK^ffl^^^i/^ir/i'/^ir^ y l^7±j5ifeji ( 0 
^ {m W., FN - 1 1 3 J ) 3 0 g ^ 2 y 5/ h ^ ^--y^'i:^ 

Atl, 7K*EE2MPa, 2 0 0°C-e4 BtPB^Tk^'fk^tTo^Co 

V=/V h/l^::^ ^/(^7K*'f(:;#) 1 0 0 0 g (-/)ftf^6) ^^#fCo -(7) 

3 y 5/ h/l^Eo P 7 ^ Vf^^V 1 0 7 4 g , Jifiiit^ 7 6 g ^ 

Ati, 1 0 °C-T:-ti^f L/^^S ^, :?^^^>-4 5 0 g ^ 2 B#fNl;5^ttTjlST 

fp^i^TKT'JJfer^Lfcm. tIcSj^;; h/i^^>'$r®* LT, 2 y 2/ ^/^;d-- 
25 
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FN - 1 1 3 J ) 2 0 g tmicM^, Tkmit^n^tc (tr^jeesmp 

U^^iy/]^- 1 - u^^i^/l^n^'? y 4 2 0 g (MW- 7 ) ^ 

#fCo^(7) 1 -iy^/ u ^-iriy/i^- 1 - pff-zi-v'^ n /i^ :x. y ^ 

^^mi^^mi^^ 1 0 SS%{c/^ 5 J; 5 (-itl52M 1 (7)»^{$A}c:?E^ L 

3 V iy h/l^Eo P 7 7^ =1 o - ^v^l/>^8 8 0 g, ^iiti? 9 0 0 
5 g t o - ^^yvy 4 4 0 g <DU^m^ 5 0#PBl:^^(tTMT LT/u-^/U 
Lfdf^. *SJ^; o v-l^:/^®* ft, 2 y :y h/U':^" b U 
1 1 3 J ) 7 0 g ^mit^n^ifc (7K^J± 3MPa, R 

p^:3f 3 0 g (mi^S) ^#fCo ^<7) h y P« ^/l^i^Vi^ n 

^v^/^^. -a^i^^^ri^f^^' 1 0 m&%Kfj:=b X 9 i^i^tmm 1 ©^jftft: 
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mmm i o 

3 V y h /i^m-oa -7 y :^ =i\Z. h/V^ ^ l 2 3 2 g , ii5!fL^ 2 0 0 g 

0~7 7^/2 0 0 F (D B ^ 1 1r ^ 

C6 h yV^n ^^^COT/V^/^ft^) 3 0 5 g (i^cf^lO) ^#fCo ^ (7:> VJit f$ 

1 0 1 0Sl:%(-^^5 J: 5 (citb^^ij l <75ttftft:A 

%ikm \ 1 

^ y7°n t°/^•:^:7^ (^W^b^^ (t*) U Tk s K:^^ /v- 2 6 0 

J , ?^f4^l 1) -^^a-^s^rifcf^:'^^ 1 0Sl:%l-4^5 J: 9 t^itbil^M 
1 £D?5tEfls:A(;im^Lfc:o ^ »{£ f$ #^ *d J: 1/ h 7 ^ v- g ^-^f^^^'J 

^Jfe^Jl 2 

-r y tVl^-^^^ (^#41^^ (tt) M TkS K;^-('/^2 6 0 

J , 1 ) 1 2 0 0 g iTTK^^-s/^^^/^-f y ^^±)tei^ (Hi? 

{Y.'^ tn - 1 1 3 J ) 3 0 g ^ 2 y y y^v--:f 

id Ail, 7K*JE4MP a, Rj^;?fiS2 0 0 "C-C 5 B^rBl^^-ft ^ff o 

y tVi-^:7 ^ ix^-cOTk^fk^^ 1 0 0 0 g (?^f$:i2) ^# 
fco :i®-f y^P tVi-7=^;^ y i^^-a^a^^^fi^fl^^' 1 0 
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mmm 1 3 

1 y 5/ h/i^m-oay y ^=1 i^i^^itmmi. stK^I* 1 0 0 g , -^7° 
^ y 2 0 0 ^ V y h^i^^Ati, 2 0'XzvmWL^j::d^^hi^^ n:t^ 

^wit^ m) m, tn- 1 1 3 j ) 1 5 g t^i^mx., ^mit^n 

ofc (7K*J±3MPa, Rlt-U& 2 0 O^C, RltmmSB^m) o Kit 

-a#:co7K^{t«i^2 1 0 g (Ui^is) ^ntco ^(Durn 

»?£#:a{::M'^L/Co »ft <^ *5 J: hy^U3 i^m^^m^L 

mwi 14, 15 

^/l'±:^ 7 3 0 g t ^ ^ y 8 8 g^2 y 5/ h /l-^ — 

^-y(;^Atl., 2 4 0'CT*3B#P^^W2LT7='^-7V;^r/^iS^-S 

LT, su^ 2 y 5/ h/V^- h ^ 7 2 7 g 

3 J ) 2 5 g ^ i:An, TK^Ib^ttofc (7Kmi± 2 MP a , Si^i^MS 

2 0 0°c, S/Sf^Ffl^ 3 B^r^l) o R}t^nTm, ^SiiJ- J; "5 IliS^^t , 
^©■rs i J: 19*^, 1 1 8 ~ 1 2 4 "C/ 6 7 0 P a (JjfEflc 1 

4) 3 1 2 g ir^li.'^. 1 4 7 - 1 5 2°C/ 6 7 0 P a ^'j^ (»^#:i 5) 
2 9 7 g ^#fCo iJ^tlT b;^::J^m, 1 4 2 - (1 , 5 - p< 

^:3f V-ZV) tr'v':J' n [2. 2. 1 l-^^iS' i/Tfc 19 , 'Mi^ 1 5 m , 4 
- t^;^ (1 , 5 - v^T^ f-y^^^iz/l^) n^^f f-:/-efo5 r 
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1 (D^Mi^A\z.u^Lti(D^mmm 1 4 1 lx, riff 15^. itmm 1 
mmM 1 6 

1 -T'±y 7 0 0 g iv^^Xi5'n^:x^>?a->'8 3 g^2 U 5/ h/V:^ 

T^'-tr ^-^g* UT, 1 y 5/ h/v;^-- h ^ u-:fl,:iR!i:.U'^^ 2 5 8 g 
^^7K^ffi^5/^/>/<5r^ y ^J^±fi!fe^ (B^^b^ (*5S) m, TN-l 1 

3 J ) Sgt^AH, y^mit^n^fc (7K^I±3MPa, KJ^:?ail 2 

oo°c, Rit^mM3^m) o Rftn^rm, mmi^^'omm^^^^, m 

^-rSr ti-cfc ^mM.l 19-12 3X:/6 7 0 P a®^ (»^f*:i 6 

) 1 7 5 g ^f#A:io ^"-W Lfc^^m, -/i^ff 1 6 2 - ;t ^ f- /i/t-^ ^ n [ 
2. 2. 1 I'-^T^iJ' ^T'feS r .Jr ;^i^:b^;0^o /to »f£l$; 1 6 -^W*^^ 
^■iJ^f^tf' 1 omfl:%(c:/^S J; 5 i:^M:l5?^J 1 (omW-AKU^Ltco 

mmm 1 7 

^jffe^ij 1 6 T' 1 -T^^-k^' 7 0 0 g (DRt> V)i^l-:t^Ty7 00 g 

[2 . 2 . 1 :/ 17) 160g^#fCo flf£ffl7^, 

WSd5^»{E^^4' 1 omi:%(c/£5 J; 5 (cibi;?^] l (om^AKm^Lti, 

mmm i s 

K 5 6 1 g (8 ^/U) RUi^^y^ u^^y^^i?^ >'352g (2. 67 
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7^mm (nimyj ^ i^^^ (*) ^ tm- 3 o o tj ) i s g ^ 

Atb, 7K*I±0. 9 Ma, Si^^a^l 5 0 °CX' 4 B#rBl7K*ib ^tf o fco 

^^*pm, fti^^MB'jL, m.w^mw.m^'f^^h\^x.^, lost:/ 

2 6 7 0 P a ©^T- 5 6 5 g ^t#/Co ;^ ^ ^ h/^, It ^ ^ * Bft 

-^^/l-tfv^^P [2. 2. 1 ] i/T*fcofCo 

<$)^i^, ^^1-^2 0mm, :g $ 5 0 0 mm(7);&^;y"^ y!.$^tjf£asC^t?J±S 
7 - T/^^^2 0 g (B#fk;^ («) M TN 6 1 2 NJ ) ^ 

AH, RfSfig 2 8 5 t:, Mi^rBliiS (WH S V) 1. 1 h r -'"T? 

flJ£7KSf&^fTV\ 2 - p< ^ 3 - 7^ t-'v^ P [2. 2. 1] 

^■f^V, St/ 2, 3 - v^^ ^/Vt^'v^il^ P [2. 2. 1] ^7°h-2 

-:r>';Sr-g-^f52-t Kn^v-^^/V-S-^^^yVfi^^P [2. 

2. 1 ] --7"^ ;/(73H^^7KS)^^^fefifetl 4 9 0 g ^#/Co 

5 y :y h;UEoP :7^;^n{c^yi5? 0 0 g, H^flilJ^ v^^i ^ 

)\yaL^'T 2 0 0 g ^Atb, ±fST'#fc ^ ^' V 9 8 0 

g i v'-Y y 7"^ 9 0 0 g (ZJjl'g'!!^^, 1 o°c-xrffi#L/.e^5 ^, 6 

ftr^Lfcf^. ^^ff^g^froT;^^ 130~133'C/ 1070Pa 

^5^- 6 3 0 g ^#fcc 5>#fLfcilS^, 1 8 ttJ^^4;r ^ >-(73it 

i:i:«s^7Kmffl^^;'>ir/u/>r>f y ^±«i^ (Hiift^ (^) Tn 

- 1 1 3 J ) \ ^ ^^MtL, TKmit^ff^fc (7Rmj± 3 MPa, RJ^;; 

M^2 5o°c, si^;;BtFBi5 0#rBi) o ^mmrm, m.mi^J:'omm^m 
^, nmt'r^^-mw-(D7kmi\:m6 2 0 g mi^is) ^ntc, m 
*i 8^. ^tmt^^^i^^ I omm%\z./i^x^izi:mMi(Dmi^ 
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mmm 1 9 

3 y y h/vfflo p 7 =1 {' h/V3^:/6 4 4 g, mBm5 3 g^A 

th, 5°C-vmWL-^lt^^ ^, 2-?^^uy-3-/'f-/l^Tcir'y^n [2. 
2. 1] ^0 2, 3 - ^/Wf'v-^ n [2. 2. 1 ] 

7" h - 2 - ^ V^3£^:J>,bi-S 2 - t Kp v-^ ^/V- 3 - ^/l^ 
v^i^'P [2. 2. 1] --:/:$^>'(7)flJ£7RS]^^^tJ3K^ 4 2 8 g 2r 3 B^r^l^^ 

rN-ii3j)i8g t^{cM^^, yKMit^n^tc iTkm 

|±2MPa, 2 5 0 t:, Rft^Wm 8 m^) o SfS^Tfl, 

[2 . 2 . 1 ^-^-f^ V 5 8 0 g (?5ftfls: 1 9 ) ^'#fc„ gSfls 1 9 

*i!i^J 2 0 

^=^;V)i>;^^;V\fi/^ X2 [2. 2. 1 ]-^:/^ >- 5 9 0 g (rjftf$2 0 

) ?r#f'o U^2 0-^. ■^Wft^s^lJSft:^' 3 0 fil:%|c:/£5 J; 5 {cJt 

nmm 2 1 

1 9 {C^oV^T hy^^y 6 4 4 g (D\X "9 (Cl^^-^^;/ 8 2 0 g ^ 
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m^^ti:: t&.^it, mmmi 9 trnmi^mr^Lx, n-^^^y/v^j 

^f-zl-t'-^/^n [2. 2. 1 ]-^:/^ 2 1 0 g {mt2l) ^#fco 
»fif* 2 1 -aWS^^^S^^^'t' 1 0 <t 9 iCirht^^J 1 (Dyjft 

^Ji£0ij 2 2 

3 y 5/ h/l-EgoP77:^='(- h/l'^ ^ 6 4 4 g , ^^iiitj^ 5 3 g ^ A 

5 °C-etf # L/^/!)5 y /V;j^Vv;t> 3 3 0 g ^ 3 H^rBl^^ttTMT 

TN - 1 1 3 J ) 1 8 g t^\^M?L, Ti^mit^nofc (tK^II 3MP 
v^i^ p.-^arv'/k) t'v-yp [2. 2. 1 ]-->:^^ 4 5 0 g 2 

^Sl^iJ 2 3 

MMm 2 2 joV^T h/l^^ y 6 4 4 g C^-ft 19 ^ -g- ^ 750 

^p^drv//v) t'ix^n [2. 2. 1 iJ' V ^ i: ^ 

4 7 0 g 2 3 ) ^#fCo 2 3^, "a W M ^ »fb ■t' 1 0 S 

mmm2 a 
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it^Ml-C'^bntc, 2 ^ W^- 3 ^/I't'v/^' C2 [ 2. 2. 
1] RU2, 3 -iy 7^ ^/l-\S^iy^ n [2. 2. 1] b 

- 2 ^/cDilSflc I500g^, 2y:y 

-113J) 3 0g^;!]P;tT, ^K^fb^fTofc (tK^JI 3 M a , ^J^; 
?fiS2 sot;, ^^SBtr^^s^r^D „ S^&^Tft, J: '9ft!fc^K^I^ 

^, Mffi^?^J±TM^^mi-5 ^ ^ (^J: "9 , ^B^-f?. 12 7-13 o°c/ 
9 0 6 0 P a g:9-"t^fe5 (;^ n -O^/I/pJ ^/I^) --^^^/V 

t'v^i^ p [2 . 2 . 1 ^ 1 5 5 g (»f£^*:2 4) ^#fCo Sfcf*: 

2 4?:. ^Wfi^^^»fLf*1=' 1 0SM%};i/^5 i 9 i^tb^^J 1 (T^mW-K 

^SSM 2 5 

'TyT^y^^m'^ ( rNA3 5j , »SI*:2 5) ^, -^W*;5^^»fcf* 
l:bl!?^J 3 

\ -^±y(OZ.^W-i^m\\Lm ( rm^P AO-5002J , »ffiflsc) ^, 

1 0 J; 5 l-J:k^M i © t/fc fl^ A id ^ L 
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it^m 5 

b 2 8 3 5 J , -mi^B) ^, ^^m:^'^±Mi^^ 1 0 mm%i^f^^ x 5 

^ffii^ij 2 6 

5 6 1 g (8 ^/l') ^T^v'v^iJ' p^i^iJ!' :/352g (2. 67^ 
M- 3 0 0 T) 1 8 g ?f;!]Px., tK^IE 0 . 8 8 MP a • G, Sf£;MS 

1 5 o°cTM H^r^iTK^fk^fTofco i^mk. n'km^mwiLfcm. mm 

^^ffi^SL. 10 5''CX2. 6 7 k P a ©^9- 5 6 5 g Sr^l^fCo ^ 

@:9-fi 2 - t Kt3 ^ v^7« ^/v- 3 ^/UfVi^ n [2. 2. 1]^ 
7" ^5? -c 5 r t ^^Hlf. $ tbfco 

<«^V>-e, ;^1-@2 0mm, ft $ 5 0 0 m m (7)^^;^ 7 MsSii^^BE 
SfCi^Wf-^ 7 •:^ iBUit^^tm. N 6 1 2] 2 0 g ^Atl. 

34 



wo 03/014268 



PCT/JP02/07925 



s^s?^.^ 2 8 5°c, mm^r^m^ (whsv) i. i h r-'-vm:^R 

2 - ^ ^ l^^-- 3 - p« ^/m' v-^ P [2. 2. 1] 
'^RXI2, 3 - ^/l^ t'v/i^ n [2. 2. 1] 7° h - 2 - :/ ;^ 
^W-f-S 2 - fc Kp =^ v-p^ ^/V- 3 - ^ ^/Hi'v'^ t3 [2. 2. 1] 

--7°^ ^(Z)fl5i7KRjS^is5c#!4 9 0 g ^#-^Co 

5 y y V /^(om-oQ y y :^ ^^Kn -^y^ y 4 o o g, ^yii^yr^ 

^%^^:x.^)V:x.^^,V^I^2 0 0 g ^Atb^ ±15 b Hfc :^ V :7 ^' 

y\Y.^^ 9 8 0 g t y 1^^^ 9 0 0 g (Z)^'g'tl^. 1 0 °CTtf 

mhm^'k^ii^'^'&tWX.f^'^. i^lE^g^fToT*^ 13 0-133 

°C/ 1 . 0 7 k P a ®5> 6 3 0 g ^#:rCo ^>^ff Lfc'^^. ^Og^^S 

mm {BWit^^±m. n - i 1 3 ) 1 9 g ^jjn^. Amit^rf^ti ( 

tK^E 2 9. 4 MP a • G. Efii^U]^ 2 5 OX:, RUL^^^Wl 5 o 

6 2 0 g^nt^o \±'Ji)^Ri^ h V ^ 3 ymm^wi-^Lfzm^^m^ 
micTjk-t, fjtid. ^mmmiti 0 o"cKt6\-f^m^m^^2mm' / s 

Mmm 2 7 

3 y b/KZ)Eop h/U^^6 4 4 g , 3 g ^ 

AH^ S'CT^^ L^cf^^ f>^ 2 -7^ ^l^^- 3 ^/l^t^iX^ n [2. 
2. 1] -^7"^ 2 , 3 - v'/ ^y^f'S/^ P [2. 2. 1 ] 7° 

b - 2 - ^ ^ t i- 5 2 - t K n 3f V 7« ^/l^ - 3 - p« ^/l^ t~ V/ 

i5'n[2. 2. 1 ] --7°^? >'C0m7KS/S^fife#l4 2 8 g 3 B#rHl75^tt 
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